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ABSTRACT : PROBLEM TO BE SOLVED: To provide a laminated film which can be manufactured in 
simple processes, and which has good adhesive properties to a base and has water 
repellency on a surface. 

SOLUTION: The laminated film comprises the base 1 formed of an organic material, and a 
silicon oxide film 2 fomied on one side surface or both side surfaces of the t>ase. In this 
fffm, concentrations of oxygen atonns on both surfaces of an inner surface of the film at the 
base side and an outer surface of the outside of the film are iess than that of the oxygen 
atoms on a central part. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
- 3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A laminated film which is provided with the following and characterized by being formed 
so that concentration of an oxygen atom in an internal surface by the side of a substrate of said 
oxidized silicon film and both the surfaces of an outside outside surface may become low to 
concentration of an oxygen atom in the central part. 
A substrate formed with organic materials. 

An oxidized silicon film formed in one side or both sides of said substrate. 

[Claim 2]The laminated film according to claim 1 in which concentration of an oxygen atom in an 
internal surface and an outside surface of said oxidized silicon film is characterized by being 
within the limits of 0-100 to the Si atomic number 100. 

[Claim 3]The laminated film according to claim 1 or 2 in which concentration of an oxygen atom 
in the central part of said oxidized silicon film is characterized by being within the limits of 150- 
200 to the Si atomic number 100. 

[Claim 4]The laminated film according to claim 3 in which thickness of a field whose 
concentration of said oxygen atom is within the limits of 150-200 to the Si atomic number 100 is 
characterized by being formed in the central part of said oxidized silicon film within the limits of 
10 nm - 500 nm. 

[Claim 5]A laminated film which is provided with the following and characterized by being formed 
so that concentration of a carbon atom in an internal surface by the side of a substrate of said 
oxidized silicon film and both the surfaces of an outside outside surface or a fluorine atom may 
become high to concentration of a carbon atom in the central part, or a fluorine atom. 
A substrate formed with organic materials. 

An oxidized silicon film formed in one side or both sides of said substrate. 

[Claim 6]The laminated film according to claim 5 in which concentration of a carbon atom in an 
internal surface and an outside surface of said oxidized silicon film or a fluorine atom is 
characterized by being within the limits of 100-400 to the Si atomic number 100. 
[Claim 7]The laminated film according to claim 5 or 6 in which concentration of a carbon atom in 
the central part of said oxidized silicon film or a fluorine atom is characterized by being 50 or 
less to the Si atomic number 100. 

[Claim 8]A laminated film given in one from claim 1, wherein said oxidized silicon film is formed 
by plasma CVD method to claim 7 of claims. 

[Claim 9]A laminated film given in one from claim 1, wherein change of concentration of said 
oxygen atom, a carbon atom, or a fluorine atom is continuous to claim 8 of claims. 
[Claim 10] A laminated film given in one from claim 1, wherein thickness of said oxidized silicon 
film is within the limits of 15 nm - 1000 nm to claim 9 of claims. 

[Claim 1 1]A laminated film given in one from claim 1, wherein oxygen permeability is below 2cc 

[/m ] Vday and moisture vapor transmission is below 2g[/m ] Vday to claim 10 of claims. 
[Claim 12]A laminated film given in one from claim 1. wherein an angle of contact with water on 
said surface of an oxidized silicon film is not less than (measurement temperature of 23 **) 60 
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degrees to claim 11 of claims. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the laminated film which consists of laminating 
the oxidized silicon film in which the oxygen densities of a surface part and the central part differ 
on the substrate formed with organic materials, such as a resin film, and which can be used for a 
gas barrier film etc. 
[0002] 

[Description of the Prior Art]Forming an oxidized silicon film on a resin film, and using for uses, 
such as a gas barrier property film, conventionally, is known. In order that such a gas barrier film 
may prevent the influence of oxygen, a steam, etc. which mainly become the cause of changing 
the quality of contents. In order to avoid that it is used as wrapping, such as foodstuffs and 
drugs, or the element currently formed in a liquid crystal display panel, an EL display panel, etc. 
touches and carries out performance degradation to oxygen or a steam, it is used as package 
materials, such as an electron device. 

[0003]As for the film which has such gas barrier property, it is common to take the composition 
which forms a gas barrier layer in one side or both sides of a resin film base. And the method of 
forming the gas barrier film concerned by various methods, such as a CVD method and PVD, is 
known. (For example, JP.8-176326,A, JP,1 1-309815A JP,2000-6301 ,A, etc.). Especially plasma 
CVD method has the advantage that an oxidized silicon film and an aluminum oxide film excellent 
in gas barrier property and flexibility can be formed without giving a thermal damage to a 
polymers resin base material. 

[0004] However, the surface of the substrate formed with organic materials, such as a resin film, 
had the problem that the adhesion between an oxidized silicon film and a base material surface 
was bad, and a crack entered easily when forming an oxidized silicon film in a base material 
surface, since it is uneven with the characteristic of organic materials. Although pretreatment 
aiming at equalization of a base material surface, the method of providing a glue line further, etc. 
were known as a means to solve this problem, since it said that an increase and cost of a routing 
counter started, there was a problem. 

[0005]When the above oxidized silicon films are used as a gas barrier property film, as gas barrier 
property, When used for the use which only has the oxygen permeability (OTR) about 2 

cc/mVday, and the moisture vapor transmission (WVTR) about 2 g/mVday, and needs higher 
gas barrier property, it was still insufficient. 

[0006]Since the surface was hydrophilic nature, such an oxidized silicon film had the problem 
that the further improvement in oxygen permeability (OTR) or moisture vapor transmission 
(WVTR) was difficult. That is, generally it is supposed that the above-mentioned oxygen 
permeability (OTR) and moisture vapor transmission (WVTR) are determined by the diffusion 
coefficient of the adsorptivity and the gas barrier layer itself to the water on the surface of a 
gas barrier layer. Here, the above-mentioned oxidized silicon films are extremely contributed to 
gas barrier property in respect of a diffusion coefficient. However, the vacuum evaporation film 
of inorganic oxides, such as an oxidized silicon film, is hydrophilic nature, and. therefore, water 
tended to stick to it on the surface, therefore there was usually a problem of having an adverse 
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effect on gas barrier property. The method of providing a water-repellent layer in the surface of 
a gas barrier layer as a method of solving this problem, etc. are proposed. However, there was a 
problem that an increase and cost of a routing counter started also about these. 
[0007] 

[Problem(s) to be Solved by the Invention]Therefore. it can manufacture at a simple process, 
• and an adhesive property with a substrate is good and offer of the laminated film in which the 
oxidized silicon film which has water repellence was formed in the surface is desired. 
[0008] 

[A means for a technical problem to be solved] The substrate formed with organic materials so 
that this invention might be indicated to claim 1. It has the oxidized silicon film formed in one 
side or both sides of the above-mentioned substrate, and the laminated film currently forming so 
that the concentration of the oxygen atom in the internal surface by the side of the substrate of 
the above-mentioned oxidized silicon film and both the surfaces of an outside outside surface 
may become low to the concentration of the oxygen atom in the central part is provided. 
[0009] According to this invention, by being formed so that the concentration of the oxygen atom 
in the outside surface of the outside of the above-mentioned oxidized silicon film may become 
low to the concentration of the oxygen atom in the central part, the adsorptivity of the water in 
a membrane surface falls and it becomes possible to raise membranous water repellence. By 
being formed so that the concentration of the oxygen atom in the internal surface by the side of 
the substrate of the above-mentioned oxidized silicon film may become low to the concentration 
of the oxygen atom in the central part. For example, it also becomes possible to introduce the 
atom which raises the adhesion over substrates, such as a carbon atom, and it becomes possible 
to raise an adhesive property with a substrate of it by this. In an internal surface and an outside 
surface, since impurities, such as a carbon atom, exist, the flexibility as a film improves by 
cutting a siloxane network selectively. 

[0010]In the invention indicated to above-mentioned claim 1, it is preferred that the 
concentration of the oxygen atom in the internal surface and outside surface of the above- 
mentioned oxidized silicon film is within the limits of 0-100 to the Si atomic number 100 so that 
it may indicate to claim 2. When the concentration of the oxygen atom in the internal surface 
and outside surface of the above-mentioned oxidized silicon film is in a mentioned range. It is 
because it becomes possible to become possible to contain atoms other than oxygen, for 
example, a carbon atom, comparatively so much in the internal surface and outside surface of 
the above-mentioned oxidized silicon film, and to, raise the water repellence of an outside 
surface as a result, and to raise the adhesion over the substrate of an internal surface. It is 
because flexibility improves for the reason mentioned above. 

[001 1]In the invention indicated to above-mentioned claim 1 or claim 2, it is preferred that the 
concentration of the oxygen atom in the central part of the above-mentioned oxidized silicon 
film is within the limits of 150-200 to the Si atomic number 100 so that it may indicate to claim 
3. The concentration of the oxygen atom in the central part of the above-mentioned oxidized 
silicon film becomes possible [ using the oxidized silicon film of the central part as a SiO-2/ with 

few impurities /Hike film ] by being in a mentioned range. It is because this enables it to give gas 
barrier property with intensity to a laminated film. 

[0012]It is preferred that the thickness of the field whose concentration of the above-mentioned 
oxygen atom is within the limits of 150-200 to the Si atomic number 100 is formed in the central 
part of the above-mentioned oxidized silicon film within the limits of 10 nm - 500 nm in an 
invention given in above-mentioned claim 3 so that it may indicate at claim 4. It becomes 
possible from the concentration of the oxygen atom in the central part of the above-mentioned 
oxidized silicon film being in a mentioned range, and the thickness being in a mentioned range to 
consider it as a laminated film with higher gas barrier property. It is because combination of 
oxygen and silicon has high intensity, so it becomes possible to consider it as a laminated film 
with high intensity. 

[0013]The substrate formed with organic materials so that this invention might be indicated to 
claim 5, Have the oxidized silicon film formed in one side or both sides of the above-mentioned 
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substrate, and the concentration of the carbon atom in the internal surface by the side of the 
substrate of the above-mentioned oxidized silicon film and both the surfaces of an outside 
outside surface or a fluorine atom, The laminated film currently forming so that it may become 
high to the concentration of the carbon atom in the central part or a fluorine atom is provided, 
[0014]By according to this invention, being formed so that the concentration of the carbon atom 
• in the outside surface of the outside of the above-mentioned oxidized silicon film or a fluorine 
atom may become high to the concentration of the carbon atom in the central part, or a fluorine 
atom, The adsorptivity of the water in a membrane surface falls and it becomes possible to raise 
membranous gas barrier property. By being formed so that the concentration of the carbon atom 
in the internal surface by the side of the substrate of the above-mentioned oxidized silicon film 
or a fluorine atom may become high to the concentration of the carbon atom in the central part, 
or a fluorine atom. It becomes possible to raise adhesion to the substrate currently formed with 
organic materials, and it becomes possible to use an adhesive property as the laminated film 
which improved. Since a carbon atom and a fluorine atom exist in an internal surface and an 
outside surface so much in comparison, the siloxane network by silicon and oxygen is cut, and 
membranous flexibility improves. 

[0015]In the invention indicated to above-mentioned claim 5, it is preferred that the 
concentration of the carbon atom in the internal surface and outside surface of the above- 
mentioned oxidized silicon film or a fluorine atom is a laminated film characterized by being within 
the limits of 100-400 to the Si atomic number 100 as indicated to claim 6. 
[0016]It is because it becomes possible to raise improvement and the water repellence of an 
outside surface and flexibility improves the adhesive property to the substrate of an internal 
surface further, when the concentration of the carbon atom in the internal surface and outside 
surface of the above-mentioned oxidized silicon film or a fluorine atom is in a mentioned range. 
[001 7]In above-mentioned claim 5 or the invention according to claim 6, it is preferred that the 
concentration of the carbon atom in the central part of the above-mentioned oxidized silicon film 
or a fluorine atom is 50 or less to the Si atomic number 100 so that it may indicate to claim 7. 
When the concentration of the carbon atom in the central part of the above-mentioned oxidized 
silicon film and a fluorine atom is below a mentioned range, it becomes possible to use the 
central part as a SiO-2[ with few impurities ]-like oxidized silicon film. Thereby, he is ** et al. 

who can give gas barrier property and intensity to a laminated film. 

[0018]In an invention given in one from above-mentioned claim 1 to claim 7 of claims, the 
above-mentioned oxidized silicon film provides the laminated film forming by plasma CVD method 
so that it may indicate to claim 8. By forming the above-mentioned oxidized silicon film with 
plasma CVD method, it is because it becomes possible to form a film, without giving a thermal 
damage to a substrate. It is because it becomes possible to perform comparatively easily 
adjustment of the ingredient rate of the above-mentioned oxidized silicon film, etc. 
[0019]In an invention given in one from above-mentioned claim 1 to claim 8 of claims, it is 
preferred that change of the concentration of the above-mentioned oxygen atom, a carbon atom, 
or a fluorine atom is continuous so that it may indicate at claim 9. It is because it can give the 
intensity of an oxidized silicon film that change of the concentration of an oxygen atom, a carbon 
atom, and a fluorine atom is continuous. 

[0020]In an invention given in one from above-mentioned claim 1 to claim 9 of claims, it is 
preferred that the thickness of the above-mentioned oxidized silicon film is within the limits of 
15 nm - 1000 nm so that it may indicate at claim 10. It is because it is difficult to form the film is 
uniform when the thickness of the above-mentioned oxidized silicon film is thinner than a 
mentioned range, and a crack etc. enter easily and it is not desirable, when thickness is thicker 
than a mentioned range. 

[0021 ]In an invention given in one from above-mentioned claim 1 to claim 10 of claims, it is 
preferred that the oxygen permeability of the above-mentioned laminated film is below 2 

cc/mVday, and moisture vapor transmission is below 2 g/m^/day as indicated to claim 1 1. The 
oxygen permeability and moisture vapor transmission of the above-mentioned laminated film are 
because it becomes possible to use a laminated film as a gas barrier film by being in a mentioned 
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range. 

[0022]In an invention given in one from above-mentioned claim 1 to claim 1 1 of claims, it is 
preferred that an angle of contact with the water on the above-mentioned surface of an oxidized 
silicon film is not less than (measurement temperature of 23 **) 60 degrees so that it may 
indicate at claim 12. By carrying out an angle of contact with the water on the above-mentioned 

' surface of an oxidized silicon film into a mentioned range, it is because it becomes possible to 
use a laminated film as the ^^^^ water screen. It is because gas barrier property can also 
improve. 

' [0023] 

[Embodiment of the Invention]The laminated film of this invention has the substrate formed with 
organic materials, and the oxidized silicon film formed in one side or both sides of said substrate, 
and the concentration of the oxygen atom in said oxidized silicon film, a carbon atom, and also a 
fluorine atom An internal surface and an outside surface. It has the feature at the point of having 
made it changing in the central part. 

[0024] Hereafter, each element which constitutes the laminated film of such this invention is 
explained, respectively. 

[0025]A. The oxidized silicon film in oxidized silicon film this invention is an oxidized silicon film 
generally formed to one side or both sides of a substrate which are mentioned later by the 
vacuum deposition method. The oxidized silicon film in such this invention is characterized by 
the point of having established the density difference of an oxygen atom etc., in the internal 
surface by the side of a substrate and an outside outside surface, and the central part. 
Hereafter, this oxidized silicon film is explained. 

[0026](Concentration) In this invention, the internal surface of the above-mentioned oxidized 
silicon film means the surface portion which touches the substrate mentioned later, and means 
the surface portion of the side to which the outside surface of the above-mentioned oxidized 
silicon film touches the exterior of an internal surface and an opposite hand. 
[0027] Concentration of the oxygen atom in the oxidized silicon film in this invention is 
characterized by being formed so that the concentration of the oxygen atom in an internal 
surface and both the surfaces of an outside surface may become low to the concentration of the 
oxygen atom in the central part. Besides in the internal surface and outside surface of an 
account oxidized silicon film, that the concentration of an oxygen atom is low to the central part 
shows that atoms other than oxygen contain comparatively so much in an internal surface and 
an outside surface. 

[0028]In this invention, 0-100, and that it is especially within the limits of 0-50 have the 
preferred concentration of the oxygen atom in the internal surface and outside surface of the 
above-mentioned oxidized silicon film to the Si atomic number 100 here. In the internal surface 
and outside surface of the above-mentioned oxidized silicon film, since it is within the limits 
which the concentration of the oxygen atom mentioned above, and atoms other than an oxygen 
atom exist and the siloxane network is selectively cut in the internal surface and the outside 
surface, the fiexibility as a film improves. 

[0029]As for atoms other than the oxygen contained in an internal surface and an outside 
surface in this invention, it is preferred that they are a carbon atom or a fluorine atom. The 
carbon atom is contained in the oxidized silicon film with the gestalt of the alkyi group (CHx;x=1- 
3) here. 100-400, and that it is especially within the limits of 150-400 have the preferred 
concentration of the carbon atom in the internal surface and outside surface of the above- 
mentioned oxidized silicon film, or a fluorine atom to the Si atomic number 100. 
[0030]When the substitute of an oxygen atom is a carbon atom or a fluorine atom and those 
concentration contains within the limits of the above in the internal surface mentioned above, It 
is because it becomes possible to raise adhesion to the substrate currently formed with organic 
materials and becomes possible to use the adhesive property of a substrate and the above- 
mentioned oxidized silicon film as the laminated film which improved. 

[0031]In the outside surface mentioned above, when the concentration of an oxygen atom is in a 
mentioned range, the adsorptivity of the water in a membrane surface falls. In the outside 
surface of the above-mentioned oxidized silicon film, the substitute of an oxygen atom is a 
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carbon atom or a fluorine atom, The carbon atom or fluorine atom which is hydrophobicity 
instead of is because it becomes possible to raise more the water repellence on the above- 
mentioned surface of an oxidized silicon film by containing by the concentration of the 
mentioning [ above ]-to outside surface of above-mentioned oxidized silicon film range. [ the 
oxygen atom which is hydrophilic nature ] 
" [0032]Next, the central part of the above-mentioned oxidized silicon film is explained. The thing 
of the portion except the outside surface and internal surface in which the above-mentioned 
oxidized silicon film mentioned above the central part of the above-mentioned oxidized silicon 
film in this invention is said. 

[0033]In this invention, 150-200, and that it is especially within the limits of 180-200 have the 
preferred concentration of an oxygen atom in the central part of the above-mentioned oxidized 
silicon film to the Si atomic number 100. In the case where the above-mentioned oxidized silicon 
film contains a carbon atom or a fluorine atom, it is preferred that the concentration of the 
carbon atom in the central part or a fluorine atom is especially within the limits of 0-20 50 or 
less to the Si atomic number 100. The concentration of the oxygen atom in the central part of 
the above-mentioned oxidized silicon film becomes possible [ using the above-mentioned 
oxidized silicon film as the film which has the SiO-g/ with few impurities /-like central part ] by 

being within the limits mentioned above. When the above-mentioned oxidized silicon film contains 
a carbon atom or a fluorine atom, and the concentration of the carbon atom of the central part 
or a fluorine atom is below a mentioned range, it can be said that an oxidized silicon film is a film 
which has the SiO-2~~lil^6 central part like the above. Generally, when impure substances, such as 

a carbon atom, mix in an oxidized silicon film, in the formed oxidized silicon film, a rough next 
door, oxygen permeability, and moisture vapor transmission become large. Since the siloxane 
network which consists of oxygen and silicon which are a firm combination is cut, intensity 
becomes weak. Here, in this invention, by being in a mentioned range, the central part is a SiO- 
2-like film and the oxygen atom concentration of the central part of the above-mentioned 

oxidized silicon film becomes possible [ holding grant and intensity ] about gas barrier property at 
an oxidized silicon film. 

[0034]In the central part of the above-mentioned oxidized silicon film in this invention, the 
concentration of an oxygen atom, It is preferred that 10 nm - 500 nm of thickness of 150-200, 
and the field that is especially within the limits of 180-200 is especially formed in the central 
part of the above-mentioned oxidized silicon film within the limits of 25 nm - 250 nm to the Si 
atomic number 100. The central part of the above-mentioned oxidized silicon film becomes 
possible [ considering it as the film which has the further outstanding gas barrier property ] by 
having the thickness within the limits which mentioned above the oxidized silicon film which is 
within the limits of the concentration mentioned above. It is because it has the thickness of the 
above [ a strong combination of a siloxane network ] within the limits, so it becomes possible to 
consider it as a laminated film with high intensity. 

[0035]In this invention, it is preferred in the above-mentioned oxidized silicon film that change of 
the concentration of an oxygen atom, a carbon atom, and a fluorine atom is continuous. It is 
because that change of the concentration of an oxygen atom, a carbon atom, and a fluorine atom 
is continuous enables it to hold the intensity of an oxidized silicon film. 

[0036]In this invention, the concentration of the carbon atom or fluorine atom contained in the 
internal surface and outside surface of the above-mentioned oxidized silicon film is not limited to 
an equal. The case where it is contained also when one of the atoms of a carbon atom or a 
fluorine atom do not contain, and fluoride contains in the oxidized silicon film of an internal 
surface, and fluoride does not contain in the oxidized silicon film of an outside surface as an 
example, but carbon contains etc. are mentioned. 

[0037]Here, the value measured by XPS (X-ray Photoelectron Spectroscopy) was used for the 
ingredient rate in each portion of the above-mentioned oxidized silicon film. The analysis method 
by XPS is explained below. If a solid surface is irradiated with X-rays in a vacuum, an electron 
will disperse from the surface atoms which were able to give energy with X-rays. Since it is 
generated by the optical exposure of X-rays etc. by this electron, it is called a photoelectron, 
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and since this photoelectron has energy peculiar to an element, the qualitative analysis and the 
quantitative analysis of an element of it become possible by measuring energy distribution. Since 
the photoelectron generated from the surface in the deep place loses the energy before coming 
out on the surface, it is difficult to measure, and since the escape depth of the electron which 
has 1000-eV kinetic energy is several nanometers (tens atomic layers), it becomes possible to 
acquire the information on the outermost surface. Since it is necessary to carry out sputtering 
of the surface with ion, such as argon, and alternative sputtering arises according to the kind of 
element in order to measure the depths, in a fixed quantity of the cases, amendment is needed. 
[0038](Process) In this invention, if the above-mentioned oxidized silicon film is manufactured by 
PVD and methods generally called a vacuum deposition method, such as a CVD method, it is not 
limited in particular, but as for the above-mentioned oxidized silicon film, in this invention, being 
especially manufactured with plasma CVD method is preferred. Plasma CVD method is the 
method of promoting and forming the chemical reaction in a base material surface by the activity 
particles which made the material gas of the constant pressure discharge, made it the plasma 
state, and were generated in the plasma. This plasma CVD method can form a desired material 
at the low temperature (about-range which is about 1 0-200 **) which is a grade by which a 
thermal damage is not added to polymer resin, and there is an advantage that the membranous 
kind and physical properties which are acquired by the kind and flow of material gas, forming 
pressure, and supplied power are further controllable. Therefore, since there are few possibilities 
of giving a thermal damage to a substrate when the oxidized silicon film formation process in this 
invention is a process using plasma CVD method, it becomes possible to use the film made of 
resin as a substrate. It is possible to perform comparatively easily adjustment of the ingredient 
rate of the oxidized silicon film in this invention, etc. 

[0039]In this invention, supply the mixed gas of organosilicon compound gas and oxygen gas by a 
predetermined flow in the reaction chamber of a plasma CVD device, and. When oxygen gas 
reacts also in the gas which impresses the electric power which has the constant frequency in 
within the limits of high frequency in an electrode from direct current power or a low frequency 
wave, generates plasma, and has organosilicon compound gas and an oxygen atom in the plasma, 
it is preferred to form an oxidized silicon film on a substrate. 

[0040]The type in particular of the plasma CVD device used is not limited, but can use the 
plasma CVD device of various types. Usually, the device which can form an oxidized silicon film 
continuously and in which continuation membrane formation is possible is used preferably, 
making it convey, using a long high polymer resin film as a substrate. 

[0041] As a desirable film formation condition of the plasma CVD method in this invention, it is 
preferred that it is within the limits of 0 ** - 200 ** also in within the limits whose temperature 
of the substrate at the time of membrane formation is 0 ** - 400 ** first. As forming 
temperature is high in this invention, it is more desirable, but since polymer is used as a 
substrate, membranes must be formed below in the softening temperature of polymer. Although 
the melting point of polyethylene or polyester is 200 ** or less as general polymer and an 
example, the polymer which has heat resistance to 400 ** like polyimide also exists. Then, as for 
the optimal forming temperature, since the optimal forming temperature changes with kinds of 
polymer used as a substrate in this invention, it is preferred that it is in a mentioned range. 
[00423ln this invention, it is preferred that it is the film which made low concentration of the 
oxygen atom of the internal surface of the above-mentioned oxidized silicon film and an outside 
surface as mentioned above, and made oxygen atom concentration high in the central part. When 
a carbon atom or a fluorine atom is contained in the above-mentioned oxidized silicon film, it is 
preferred that it is the film which made high concentration of the carbon atom of the internal 
surface of an oxidized silicon film and an outside surface or the fluorine atom, and made low 
further concentration of the carbon atom or the fluorine atom in the central part. There are a 
method of forming the oxidized silicon film which consists of several layers from which it roughly 
divides and the concentration of an oxygen atom, a carbon atom, or a fluorine atom differs as a 
method of forming such an oxidized silicon film, and the method of forming the concentration 
gradient of an oxygen atom, a carbon atom, or a fluorine atom in much more oxidized silicon film. 
[0043] First, how to form the oxidized silicon film which consists of several layers from which the 
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concentration of an oxygen atom, a carbon atom, or a fluorine atom differs is explained. 
[0044]As an example of such a method, the method of a batch type as shown, for example in 
drawing 1 can be mentioned. That is, as shown in drawing 1 (a), the concentration of the oxygen 
atom which set the ratio of material gas to HMDSO(hexamethyl disiloxane):O2=50:50, for example 

forms 2a of the internal surface which is a degree in the middle on the substrate 1 which 
consists of organic materials first. Subsequently, the oxidized silicon film etc. of 2b of the central 
part where the concentration of the oxygen atom which set the ratio of material gas to 
HMDSO:02=2:98 is very high are formed. Finally, 2c of the outside surface which formed 

membranes as HMDSO:O2=100:0 and where the concentration of an oxygen atom is very low is 

formed. 

[0045] Drawing 2 is the example which rolled round this method and was applied to the formula. In 
this example, the substrate 1 which consists of organic components passes in order of the 
chamber A, the chamber B, and the chamber C continuously. And from the gas inlet 1 la of the 
above-mentioned chamber A, HMDSO:O2=50:50 material gas is introduced, for example in the 

ratio of material gas. membranes are formed by the plasma produced between the electrodes 
12a. and the concentration of an oxygen atom forms first the internal surface which is a degree 
in the middle. Next, in the chamber B, the material gas set to HMDSO:02=2:98 from the gas inlet 

1 lb is introduced, and the central part where oxygen atom concentration is very high is formed 
by the plasma similarly produced by discharge between the electrodes 1 2b. And it is the method 
of forming the outside surface where oxygen atom concentration is low by the plasma which the 
material gas set to HMDSO:O2=100:0 from the gas inlet 1 1c in the chamber C is introduced into 

the last, and is similarly produced by discharge between the electrodes 12c. 
[0046] By forming the two or more layers layer to which oxygen atom concentration etc. were 
changed gradually also in which method on the substrate which consists of organic components. 
When two or more of these layers of the whole are seen as an oxidized silicon film, 
concentration of the oxygen atom of an internal surface and an outside surface is made low, and 
it becomes possible to consider it as the film which made oxygen atom concentration high in the 
central part. 

[0047]It is possible by it not only adjusting the ratio of material gas, but changing material gas in 
each process to also make two or more substances contain in a film. 

[0048]As there are many layers to form in this method, it is more possible to consider it as the 
laminated film whose degree of adhesion between each class improves and which has adhesion 
high on the whole as a result, but it rolls round, even if it is the batch type mentioned above, and 
even if it is a formula, becoming complicated on a process is not avoided. On the other hand, 
even if too small, it cannot contribute to adhesion greatly. Therefore, as the number of the layers 
at the time of considering it as the oxidized silicon film which consists of two or more layers 
which made the concentration of the ingredient change gradually in this way, it is three layers - 
19 layers, and it is preferred to consider it as five layers - about nine layers preferably. 
[0049]An example of a method which, on the other hand, makes the concentration of the oxygen 
atom of the above-mentioned oxidized silicon film, a carbon atom, and a fluorine atom change 
continuously is shown in drawing 3 . In a rolling-up-type device, the gas inlet 21a and the gas 
inlet 21c, and O2 gas are introduced for the HMDSO gas used as a raw material in a device from 

the gas inlet 21b. Generally, when there are few gaseous oxygen flow rates relatively than 
organic gaseous silicon, and when the supplied power per unit flow of the gas of an organosilicon 
compound is small, it becomes possible to consider it as an oxidized silicon film with low 
concentration of an oxygen atom. This is used and the oxidized silicon film with high carbon atom 
concentration which has comparatively little concentration of an oxygen atom of an internal 
surface is formed by the plasma produced in a device in the electrode 22a which is a part by 
which an oxygen density is low and the concentration of HMDSO is high. Next, in a device, the 
central part where oxygen atom concentration is very high is formed by the electrode 22b which 
is a part by which an oxygen density is high and HMDSO concentration is low. An oxidized silicon 
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film with comparatively low oxygen atom concentration of an outside surface and high carbon 
atom concentration is formed by the electrode 22c which is a part by which an oxygen density is 
low and HMDSO concentration is high. The film which made low concentration of the oxygen 
atom of the internal surface of an oxidized silicon film, and an outside surface which this 
mentioned above, and made oxygen atom concentration high in the central part, Or when a 
carbon atom or a fluorine atom is contained in an oxidized silicon film, further, Concentration of 
the carbon atom of the internal surface of an oxidized silicon film and an outside surface or a 
fluorine atom is made high, and it is the film which made low concentration of the carbon atom or 
the fluorine atom in the central part, and it becomes possible to form the film to which these 
atomic percentages were changed continuously. It becomes possible by adjusting the bearer rate 
of a film to adjust the thickness formed. 

[0050]It is possible to acquire the effect same since the molecule contained all over space by 
reducing the total pressure in a device decreases as increasing supplied power, and it is possible 
conversely by making total pressure increase to acquire the same effect as reducing supplied 
power. 

[0051]This method can be used in order to form a concentration gradient into the film by which 
it is not limited to the gas constituents mentioned above, and two or more kinds of gas was 
formed. 

[0052]As a method of making the concentration of the oxygen atom in the above-mentioned 
oxidized silicon film, a carbon atom, or a fluorine atom changing continuously in this way, It is 
possible to form the oxidized silicon film which made the concentration of the ingredient in an 
oxidized silicon film incline by changing gradually not the thing to restrict to a rolling-up type but 
the concentration of material gas introduced even if it is a batch type, for example. 
[0053]1,2-bis(chloro dimethylsilyDhexane, benzyltrichlorosilane, Benzyloxy trimethylsilane, benzyl 
dimethylsilane, benzyldimethylchlorosilicane, 3-aminopropyl triethoxysilane, vinyltrimetoxysilane, 
Tris (trimethylsilyl) Silang, tris (trimethylsiloxy) siloxy dichlorosilane. Tris (trimethylsiloxy) Silang, 
tris(trimethylsiloxy) chlorosilicane, Tris(tridecafluoro-1,1,2,2-tetrahydro octyl) dimethyl siloxy 
chlorosilicane, Tri-n-propylchlorosilicane, a tri-n-propylsilane, tris (2-chloroethoxy) Silang, A 
triphenylsilane, a triphenylfiuorosilane, a triphenylethoxysilane, Triphenylchlorosilicane. a trioctyl 
silane, trimethylsilyl trifluoroacetate, Trimethylsilyl perfluoro 1 -butane sulfonate, 
trimethylchlorosilane, a triisopropoxy silane, triisopropyl chlorosilicane, a tri-n-hexylsilane, methyl 
(3,3,3-trifluoropropyl) dichlorosilane, (3,3,3-trifluoropropyl) Dimethylchlorosilicane, trifluoromethyl 
trimethylsilane, a trifluoromethyl triethylsilane, triethyl silanol, trimethylethoxysilane. 3- 
aminopropyl trimethoxysilane, etc. can be mentioned. 

[0054]A tetramethoxy silane, a tetraethoxysilane, methyl trimetoxysilane especially, 
Dimethyldimethoxysilane. trimethylmethoxysilane, a tetramethylsilane, Hexamethyl disiloxane, 
triethylmethoxysilane, triethylethoxysilane, Diethyldiethoxysilane, a triethylsilane. triethoxysilane, 
1,1,3, and 3-tetramethyl disiloxane. 1. 3 and 5, 7-tetramethyl cyclotetrasiloxane, 
Tetradecyltrichlorosilane, tetra-n-butoxysilane. n-propyltrimethoxysilane. Propyl triethoxysilane, 
n-propyltrichlorosilane, propylmethyl dichlorosilane. Phenyl trimethylsilane, 
phenyltrimethoxysilane. phenyltriethoxysilane, Phenyltrichlorosilane, 

phenylmethyldimethoxysilane, phenylmethyldiethoxysilane, Phenylmethyl dichlorosilane. phenyl 
dimethylsilane, phenyldimethylchlorosilicane, phenoxytrichlorosilane, n-octyl trimethoxysilane, n- 
octyl triethoxysilane, n-octyltrichlorosilane, n-octyl methyldiethoxysilane, n-octylmethyl 
dichlorosilane, octamethyl trisiloxane, Octamethylcyclotetrasiloxane, n- 
octadecyltrimethoxysilane, n-octadecyl triethoxysilane. n-octadecyltrich!orosilane, n- 
octadecyldimethylchlorosilicane, methyltris (methoxyethoxy) Silang, Methyltri-n-propoxysilane, a 
methyltri-n-octylsilane, Methyl triethoxysilane, methyltrichlorosilane, methylpentyl dichlorosilane, 
Isooctyl trimethoxysilane. isobutyl trimethoxysilane. Isobutyl triethoxysilane, 
isobutyltrichlorosilane, hexyl trimethoxysilane, n-hexyl triethoxysilane, hexyltrichlorosilane, 
hexylmethyl dichlorosilane, Hexamethyl cyclotrisiloxane, n-hexadecyltrichlorosilane, Hexachloro 
disiloxane, n-heptyltrichlorosilane, n-heptylmethyl dichlorosilane, ethyltrimethoxysilane, 
ethyltrichlorosilane, dodecyltrichlorosilane, diphenylsilanediol, diphenyldimethoxysilane. 
diphenylmethylsilane, Diphenylmethylchlorosilicane, diphenyl diethoxysilane, diphenyl 
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dichlorosilane, Dimethyl methoxysilane, dimethyl diethoxysilane, dimethyldichlorosilane, 
Diethylmethylsilane, diethyl dichlorosilane. diethoxy dichlorosilane. 1.2- 

dichloroethyltrichlorosilane, n-decyltrichlorosilane, n-decylmethyl dichlorosilane. a decamethyl 
tetra siloxane, cyclohexyl methyldimetoxysilane. Cyclohexylmethyl dichlorosilane, 3- 
chloropropyltrimetoxysilane, 3-chloropropyl triethoxysilane, 3-chloropropyl trichlorosilane, 3- 
- chloropropylmethyldimetoxysilane. 3-chloropropyl methyl dichlorosilane. 3-chloropropyl dimethyl 
methoxysilane, chloromethyl trimethylsilane. Chloromethyl dimethylsilane, chloromethyl 
dimethylchlorosilicane, 2-chloroethyltrichlorosilane, 2-chloroethylmethyl dichlorosilane. t-butoxy 
trimethylsilane, bis(trimethylsiloxy)methylsilane, 1.2-bis(trimethylsiloxy)ethane, 1,3-bis 
(trimethylsiloxy)1,3-dimethyl disiloxane. 1 ,2-bis(chloro dimethylsilyDethane. 3-aminopropyl 
triethoxysilane, 3-aminopropyl trimethoxysilane. vinyltrimetoxysilane, Tris (trimethylsiloxy) siloxy 
dichlorosilane. tris (trimethylsiloxy) Silang, Tris (2-chloroethoxy) Silang, a triphenylsilane. 
trimethylsilyl trifluoroacetate, trimethylethoxysilane. trimethylchlorosilane, and a tri-n-hexylsilane 
are mentioned. 

[0055]Although N2O, oxygen, CO, CO2, etc. can be mentioned as gas containing the oxygen atom 
used for this invention, oxygen gas and N2O are used suitably especially. 

[0056](Thickness) Especially in this invention, it is preferred that 15 nm - 1000 nm of thickness 
of the above-mentioned oxidized silicon film is 30 nm - 400 nm. When the thickness of the 
above-mentioned oxidized silicon film is thinner than the range mentioned above. When it is 
difficult to consider it as a uniform oxidized silicon film and it is thicker than the range mentioned 
above. It is because faults, like that a crack enters easily and transparency and appearance fall, 
that curl of a film increases, and productive efficiency falls that it is further hard to mass- 
produce, and cost increases happen easily. 

[0057](Water repellence) In this invention, it is preferred that not less than 80 degrees of angles 
of contact with the water in the surface of the above-mentioned oxidized silicon film are 
especially not less than 100 degrees at the measurement temperature of 23 ** also in not less 
than 60 degrees. It is because it will become possible to prevent water etc. from sticking to the 
surface if it has water repellence of this level, so it becomes possible to be able to raise the 
water repellence of a laminated film and to use as a ****** film. 

[0058] Here, the measuring method of an angle of contact with this water is the value calculated 
using the angle-of-contact measuring device (part number CA-Z) of a harmony surface 
chemistry company. That is, suppose that an angle of contact with the water measured by this 
method is used as an angle of contact with the water in this invention using the method of 
carrying out one-drop (constant rate) dropping of the pure water, observing waterdrop shape 
after fixed time lapse using a microscope or a CCD camera, and searching for an angle of 
contact physically on the surface of a subject under test. 

[0059](in addition to this) In this invention, before forming on the substrate which mentions the 
above-mentioned oxidized silicon film later, volume of the about several nano hydrophobic film 
may be carried out to a base material surface. By forming a hydrophobic film in a base material 
surface, it is because it becomes possible to raise the adhesion of the above-mentioned oxidized 
silicon film. Specifically, the self-organization monomolecular film etc. which were formed by the 
heat CVD method are mentioned. For example, both adhesion and flattening of a polymer 
substrate can be made possible by forming a self-organization monomolecular film as a material 
using organic Silang, such as octadecyltrimethoxysilane and octadecyltrichlorosilane. 
[0060]B. Explain a substrate, next the substrate which constitutes the laminated film of this 
invention. 

[0061]The substrate in the laminated film of this invention is formed with organic materials, and 
especially if it is the material which can hold the oxidized silicon film mentioned above, it will not 
be limited. 

[0062]Specifically Polyolefine (PO) resin, such as homopolymers, such as - ethylene, 
polypropylene, and a butene, a copolymer, or a copolymer, - Amorphous polyolefin resin (APO), 
such as cyclic polyolefin. - polyethylene terephthalate (PET). Polyester system resin, such as 
the polyethylene 2 and 6-naphthalate (PEN), - Polyamide system (PA) resin of nylon 6, Nylon 1 2. 
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copolyamide. etc.. Polyvinyl alcohol system resin, such as polyvinyl alcohol (PVA) resin and an 
ethylene-vinylalcohol copolymer (EVOH), - Polyimide (PI) resin, - polyether imide (PEI) resin. - 
Poly SARUHON (PS) resin. - polyether sulphone (PES) resin. - Polyether ether ketone (PEEK) 
resin, - polycarbonate (PC) resin, - Polyvinyl butyrate (PVB) resin, - polyarylate (PAR) resin, - 
Ethylene-tetrafluoroethylene copolymer (ETFE), ethylene chloride trifluoride (PFA), 

- tetrafluoroethylene perfluoroalkyi vinyl ether copolymer (FEP), vinylidene fluoride (PVDF), vinyl 
fluoridation (PVF). Fluororesin, such as a perfluoro ********-********** propylene-perphloro 
vinyl ether copolymer (EPA), etc. can be used. 

' [0063]The resin composition which consists of an acrylate compound which has a radical 
reactivity unsaturated compound besides above mentioned resin, The resin composition which 
consists of the above-mentioned acrylic rate compound and a mercapto compound which has a 
thiol group. It is also possible to use photo-setting resins, these mixtures, etc., such as a resin 
composition made to dissolve oligomer, such as epoxy acrylate, urethane acrylate, polyester 
acrylates, and polyether acrylate, in a polyfunctional acrylate monomer. It is also possible to use 
as a substrate the thing which made 1 of these resin or two sorts or more laminate by a 
lamination, coating, or other means. 

[0064]Although the substrate in particular in this invention using above mentioned resin etc. is 
not limited, it may be preferred that it is film shape, an unstretched film may be sufficient as it in 
this case, and an oriented film may be sufficient as it. 

[0065]The substrate used for this invention can be conventionally manufactured by a publicly 
known general method. For example, resin used as material is fused with an extruder, by 
extruding by the annular die or a T die and quenching, it is substantially formless and the 
substrate which is not extended [ which has not carried out orientation ] can be manufactured. 
An extension substrate can be manufactured by extending an unextended substrate in the 
direction of a flow (vertical axis) of a substrate, or the flow direction and the direction of a right 
angle (horizontal axis) of a substrate by publicly known methods, such as uniaxial stretching, 
tenter type serial biaxial stretching, tenter type simultaneous biaxial stretching, and tubular type 
simultaneous biaxial stretching, the draw magnification in this case is suitably chosen according 
to resin used as the raw material of a substrate — although things can be carried out, two to 10 
times are preferred respectively to a longitudinal axis direction and a lateral axis direction. 
[0066]The long article of a substrate which was able to be wound up to rolled form is convenient. 
Since it changes with uses of the gas barrier film obtained, it cannot generally be specified, but 
as for the thickness of a substrate, when using as a substrate common wrapping and for package 
materials, 3-188 micrometers is preferred. 

[0067]The substrate used for this invention may perform surface treatments, such as corona 
treatment, flame treatment, plasma treatment, glow discharge processing, a surface roughening 
process, and a chemical treatment, before forming an interlayer. 

[0068]C. The laminated film in laminated film this invention is a laminated film in which the 
oxidized silicon film mentioned above on the surface of the substrate which consists of organic 
materials mentioned above was formed. 

[0069]In this invention, the oxygen permeability of this laminated film is below 2 cc/m^/day. and 

it is preferred that moisture vapor transmission is below 2 g/m^/day. In order not to make most 
of oxygen and the steam used as the cause of changing the quality of contents by carrying out 
oxygen permeability and moisture vapor transmission within the limits of the above penetrate. It 
can use for wrapping, such as the use as which high gas barrier property is required, for example, 
foodstuffs, and drugs, and package materials, such as an electron device, preferably. It is 
because it becomes possible from advanced barrier property to use preferably also as a method 
gas barrier film of protection of a display material and a semiconductor material. 
[0070]Here, 23 *♦ of oxygen permeability in this invention is measured on condition of Rh 90% 
using an oxygen gas transmissometry device (the product made by MOCON, and OX-TRAN 
2/20). 37.8 ** of moisture vapor transmission is measured on condition of Rh 100% using a 
water-vapor transmission measuring device (the product made by MOCON, and PERMATRAN-W 
3/31). 
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[0071]This invention is not limited to the above-mentioned embodiment. The above-mentioned 
embodiment is illustration, and no matter what thing what has the substantially same composition 
as the technical idea indicated to the claim of this invention, and does the same operation effect 
so may be, it is included by the technical scope of this invention. 
[0072] 

* [Example]An example is shown below and this invention is explained to it still more concretely. 
[0073](Membrane formation) The oxidized silicon film was formed by capacitive coupling type 
high frequency plasma CVD. First, the inside of a reaction chamber (coil) was made into the 

vacuum by the decompressing means below at 1.0x10 ""^Pa. Subsequently, material gas was 
introduced in the reaction chamber. As material gas, oxygen gas was used as gas containing an 
oxygen atom, using a tetramethylsilane as an organosilicon compound. 12 micrometer-PET was 
used for the substrate. 

[0074]In the. membrane formation initial stage, only the tetramethylsilane was introduced in 10 
Pa and a reaction chamber. 13.56-MHz high frequency was used for plasma production and raw 
material decomposition. The tetramethylsilane partial pressure was continuously decreased with 
the increase in membrane formation time, and oxygen gas was continuously introduced so that 
total pressure might maintain 10 Pa instead. Silica membrane was formed with the electric power 
of 200W. On the way, the tetramethylsilane partial pressure was held at 1 Pa, and oxygen tension 
was held for 5 minutes at 9 Pa. Then, the tetramethylsilane partial pressure was made to 
increase continuously, and membrane formation was maintained, keeping chamber total pressure 
at 10 Pa on the other hand decreasing oxygen tension. A final partial pressure is only 
tetramethylsilane lOPa. 

[0075]The speed of tetramethylsilane partial pressure reduction and an increase (when oxygen is 
used, it is the reverse pressure variation) is 2 Pa/min. Substrate face temperature was 1 00 ** or 
less during membrane formation. Thickness was about 400 nm. 

[0076](Evaluation by XPS) In the oxidized silicon film obtained in the example, carbon (C) 
detected amount near both the outermost surfaces was 200, when Si was set to 100. On the 
other hand, the carbon detected amount in the central part was less than 0.1atom% of the 
detection limit. The early stages of membrane formation to middle maintenance decreased 
continuously, and the carbon detected amount in the meantime increased the time of the end of 
membrane formation from middle maintenance to it continuously. The opposite action was shown 
about oxygen. For the middle holding layer (pure silica layer), the detected amount of oxygen was 
about 200, when Si was set to 1 00. 

[0077]The evaluation by XPS used the result measured using XPS220iXL (made by ESCALAB) 

under the conditions of MgKalpha use. 1 5 kV, 20 mA (300W), and Ar"*" ion sputter etching (depth 
direction analysis). 

[0078](OTR measurement) When 23 ** was measured on condition of Rh 90% using the oxygen 
gas transmissometry device (the product made by MOCON, OX-TRAN2/20), the oxygen 

permeability of the sample of an example was 0.8 cc/m Vday. When 37.8 ** was measured on 
condition of Rh 100% using the water-vapor transmission measuring device (the product made by 
MOCON, and PERMATRAN-W 3/31), the moisture vapor transmission of the sample of an 
example was 0.9g[/m ] Vday. 
[0079] 

[Effect of the Invention]In this invention, the hydrophobic atom of an oxygen atom, a fluorine 
atom, etc. is contained as being formed so that the concentration of the oxygen atom in the 
outside surface of the outside of the above-mentioned oxidized silicon film may become low to 
the concentration of the oxygen atom in the central part, and an example. 

Therefore, the adsorptivity of the water in a membrane surface falls and it becomes possible to 
raise membranous water repellence. 

The concentration of the oxygen atom in the internal surface by the side of the substrate of the 
above-mentioned oxidized silicon film, It is formed so that it may become low to the 
concentration of the oxygen atom in the central part, and it also becomes possible to introduce 
the atom which raises the adhesion over substrates, such as a carbon atom and a fluorine atom. 
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as an example, and it becomes possible to raise an adhesive property with a substrate of it by 
this. In an internal surface and an outside surface, since an impurity exists, the flexibility as a 
film improves by cutting a siloxane network selectively. 



- [Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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-^<2>fg, #M2000-6301 ^^$g^) . ^Z. y 

t^:Lb^£<. iiy^J^')T'&ibmW&S.zmttcm(^ 

[00041 L*>L. fflflii47 -f yPA^Oifr^W^tc: J: 
-T'S) I. ^ i: <i> . S««®tzS!-fk^^lK^ JB^-r i.^ 

^mm-^-wm'thii'^ii^^t:>ixx\-^hi^. is 

ft. 

[0005] ^fz. }L%Z(r>i.ot{:m(^m^:^X)^^} 
Tity^juj^b Lxm^^timiz. iiy^f<^')T*&b tT. 

2cc/ni2/daySJKi7)g?^^iS^ (OTR) 

2 g/m2 /d a ygS<0*|^5gjfi^ ( WVTR ) 5- 

[00 0 6] t.tz. C<Oi3=5:i!'fb^lKlp{i. -J-co* 
Iii**a*1±-Cfc4c:k*><i,. B!^SjS^ (OTR) ^ 
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S^^j^* (WVTR) <7)$^>5:^[6]±*^'«t>.-»i;^^0 
(OTR) ^ymfH^^ (WVTR) ijxmr 

[0007] 
[0 0 08] 

[ilM*<)»^-r-&^ci^)O^Sl *^HJ{iif^3SltiBS5 
[0009] ^c7)^BHfcJ:ix{f , ilSK-fbg^JlOi'Uffl 

mzi6\^h^m<=f-(rmm.zn\^x<!k< i a (cm 

7 W dr h' 'J -f - -f - ±i- i> o 

[0010] ixmikm i tciatt$ix7t^Hjici>v%-c . 

J;tX^'h«Htc*i{tl.S?SM^^c^flUK*^. S i H^^gr i o 
0 tc*t LT 0 ~ 1 0 0 cOlgffll^T'ft ^ w i: U ^. 



[0011] ±I^*JI1 i^>:{liS«3a2fciBfKSix-t 
10 0(cJ>fLTl 5 0 — 20 0<7)^m^X'hh:ittm 

t.L^-^, ±.tm-{\:]imm<^^'L''U\,ziinhmmm.=i-cr>m 

^^ifSiitOii'-^v^S i02 7^^?^rMi:-r'l.c:t*^ 
[0012] ±IS«*3a3t;l2iKcO»BJt:JoV^T{i. ft 

i^mA\,ztmfhXo\,z^ iMmMm^cry^mK si 
M^i 0 otcSftT 1 5 o~2 0 o<r)m&HX'hhm 

IStfOffiJ**^ 1 0 n m— 5 0 0 n mcn^m^X'lMmt 
^^(r)^''L-'S^(,zmWL^ixX\^h:itifimLL\^. its 
l!-ft:^IK04"t^gBfc:tJft.SS!fgl^^c7>iiJg*«±f£S5H 
F^T'fcO. ^cr)W-^tfi±M^m^X'hh:iti3-^h. J: 0 

V 7>fyPAfc-rs^i; *>-5rtg 't^j:^i}^(>X'$>h. 
[0013] *^BJ{i, if^« 5 izimth J: a {c. ^ 

m^i'ttziiy -ymm^<r>mi&i}K '^'t'^mztii'T^mmw. 

[0014] co?60^t:J;ix{f . ±iBK-ft;S^Mco?HBii 

(o^mm^zisi-rh^mTMty -ymjE^cDmmi/^. 
'i>'miztnf?>s^^^tfziiy '•/mm'^iommtzML 

x^<^j:hXoi,zm]S.^tix^^^ztt,zxK) , mmsiz 

tcfc ft ^^fgJM^ t /:r(i 7 ■■/ mm'^coiR^iiK 

'^'t^ztiifhmmm.f'tfmy ■vm^.i^co'M&izti l 
xm<^j:hJ:oizmfS.^ixx\>^i,zti,zx<o. ^mmA 

X'm^^ixX\>y?>mHziiLxm7mt:^^±^-ti>Zt 
^^tJ ±1X7 -ym^'T-tf^im^iZ^&iZ^ff^-t^ c: t 

[0015] ±iBiS*3I5^^ies5L7t^BJ^ctJv^•cti. 

ft 6 iZtmti> XoiZ. ±El!^bS^lS^F«J*ffiJ3 
S i 10 0 IZMLX I 0 0—4 0 0<7)|gHF«3 



!(4) 003-276111 (P2003-276111A) 



[0016] ±imi\:}mmc^^mmtsj:x/^mtzi$ 

S im=¥-m.l 0 0^zMtX5 0aTTh^Zbi^^1S■ 
4"i:^i[?5-^*$i^!i<?)ii'-^v^s i 02 i^^mitimmt 

[0018] ±ieit^« 1 *^^ff*«7 i T'cov^m*^ 

■r^CifctcJ:'), mi\>z»m'$>'^-'Jm-x.h:Lbti:< 
[0019] JJEii^ 1 *»^>§l*^8 t.X'(7)\.\-nxtf^ 

(7)mi^mzim<^wmzi5\,^xii. it*:«9 fcie«-r-& 

[00201 JbiBi9*JS 1 ^^^bit^Q i-COV^-fn*> 

<7)mmmzim<r)wmi5\\x\i. lesjii otri£»^ 

^ J: -3 IC. ±iSS!{blf«J^)K/¥*^\ 1 5 n m— 1 0 0 

0 n m<r)mmx^hhz. t * l v*. iiess-fKasM 

^'7-y^'^A«A0^f <^rO. niL<^j:\'^i}-^X' 

[0021] ±s5.mtm 1 t^hmmm i o * x-ov^-rti. 

m2 /d a y OTT-fc 0 . tK^^^^*^ 2 s/m2 

[00221 ±iei«*3a i hmmm. 1 1 1 x-ov^-rit 



[0023] 

[^BH^oHife^o?^®] ^^^n<^nmy ^ jVMi. ^wm 

[00241 UiT. Z<r>Xo ^*^bJ<7)S[® 7 -f 
[00251 A. g!-fb^ll 

tzi.±m^\,z-wmiz\m^mmzx ^m^^tttzm.^ 
Ji, mtm(r>fymsiiXx/^mcoi^»mb . 4"Dgpccfc 

I.. 

[00261 (jgJK) :$:^mzt5\^X , ±teS5^I^SJK 

mKti, }^mmiixm}-mmc^mmmizin^:hm.mm^ 
(^mmiK ^''ij'mztiii-?,mmm^c7)mmzMLxi&< 

^j:i,Xdl,zm^^tiX\,^h:ib?:m$LbLX\^^^. :icr, 

±tdmi\:}Mmm<D^mmiiJ:wmmizt3\^x. ^mm. 
[00281 c: c:T*5|BJfci3v^t: , ±iei?-(l^igc7) 

^^1 00tc*tLT0~l 00. #(C0~5 0<5DKfflF*l 

T-j>-5>^i:*w*uv^. ±um-njmm<^fHmmiiXx/ 

fi^m^ii^^LXtif). ^-n^f-y-V^-y hV— 
[00291 $ '^{C. *^BJtcJ5V>T{±F^^®tJ 

mmi,z^^^ix^msi;j^y7)m^ii. iuign^^^cti^ 

(cHx:x=i-3) cr,mmx\ m^t^mm 
'piz^^^tix\>^x\<^^, tfz. ±sm^mmcDf^m: 

mt5Xl/!f\-mSiztHf?>^Wi'Ftfziiy -yagH^toiS 
;K3i»«. S iiS^l OOfcitUT 1 0 0—4 GO. #t 
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1 5 0-4 0 0O®Hl*lT'J)l>^i:*^'if*LV\ 

10 0 3 0] JixBLJtl^^fflfctSV^T . mmf¥.=i'cr>i^ 

hif^^btcht-t^X'hh . 

[0032] <!Kiz±ssmt^m^^(r>^'t-^\,z'y\.^xm.^R 

[0033] :^?■mn^zii\^x^i. ±ies!^b^i^<^*'ii^ 

gptcfctt^. mmm.=f-(^Tm.ifi , s i i o o t^t 

LT 1 5 0 — 2 0 0. ^31 8 0~2 0 0OlKHrt-C$) 
^tz\iy -/mw^^^-^h^izi^y.^Xii. f^K.-mz 
1 0 0lcS?fLT5 OJilT. mi,Z0—2 0<r>^^X'hh 

zttfint L\.\ ±smimmm(D'¥'tmz}nfi,mm 

®-fbS«M$:. ^JsE^OiP-^V^S i O2 ^-f i7:5rcf>/C,vgp 

ffifflmTT'S) s ^ t= J: 0 . et-ftj^sMA^UEt mmiz 

Hl*lt:-*>S^i:lcJ:»3. ^"t^gBti: S i O 2 ^'fJJ'^rKT' 
[ 0 0 3 4 ] $ 2|s:%BjtcfctfS.±ieiS^b^^M«73 

4"l:^gs^c^i^-^T. mmiw.^<^i&mtfi. s lis^i oo 

iZftLX 1 5 0—200. tttCl 8 0 — 2 ooo^hp^ 
T'$>-i.«l*<7)ffii¥*\ 1 0 n m— 5 0 0 n m. 2 5 
nin-2 5 0 nmOliHrtTJbieig-fl^lglS<^4"C^a5fc 



Ltz^mfHcom^i^-tizbifZX'o. ^ (>i.zmu:iy(f 

[00353 ^^izt3\,^xii. ±ti(r>mitmmmizti 

^^mx'h^zttmiL\,\ mm^^. mmm.^. y 
ymm^(r)m&(o^itti^^^^x'h^z. ti,zx^.Mit 

[0036] tfz. *^H«ic*3v^T. ±imit^mco 
i^mmb9mm(>z-k^^ix:hEmm^tt:iiy -ymw.^ 

<7iWkmimL\>^ii(^l>zm^^tihh(7)Xi:i.^j:\,\ tfc. 

mziiy -ymij^^^^ti. if\-mm<^mimmmziiy y 
[ 0 0 3 7 3 ^ ^T. ±Mmi\Mmm<o^m-»izin'rh 

fR^fJ-^tCJi. XPS (X-ray Photoelectron Spectros 

copy) x-m^-^ixtzM^mmLti. xpsizx^-^mm 
h. tfz. mm^^m^bz^x'^^Ltztftmi'i.A. m 

ffitcHiT < hml,z^<7)J^^-}l'^-^^d tzUbM^timm. 
T'fc 0 . 1 0 0 0 e VcO««|X^.;Udf_§:;t-f§^:f (7) 
Biaigg§«, lanm (Sfc-l-Jl^^Ji) ■C&SCli:**'^,. 

st-.i>?ta6fc{±. mm^T)v^>m(r>^i[>t,zxy)xy^ 

•y 9 U >-^^-f 4£«*«S> 0 . 7C*Offl3atc J: OSiRW^: 
bt£h, 

[0038] ( ) *^BJtci= V . ilBK-fbii^M 

tiPVD^, ov'o^m<r>--mm\iz-^^mmb'^% 
fi.h-)i^x"^^ti.tz%><r>X'hfo,t. wicRB^SfL-&t 

T' t r 7 XV C V D «T'l?jt t, cOT'ft h^Lbif^ 
4tV'>. 7'7X-TCVD^i:{±. -.^:^)c7)l^^;<fxS: 

/i^t^Sttm^ J; -5 T aWRffiX'^oft^^S: ffiit t T 

mmifzm^y^ ~ i^mah ^^so^fg ( *j j: -5- - 

10-20 O'CSScTDeffl) T'ma^7)^J^$-B!t]^-c#. 
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:^i:mM<r>^X'mtki-h t mz. mmizm.^m.:htfz 

[0 0 4 0] ^m^ixhy'^X'7cvT>m'S.(^9^-r\i 
m\^h;itti^x'th, mna. *xcois^^ffiiii7-<;p 

[0041] *?6BH{-iJtt-5>r7XvC VDjScO^S L 
V-'BltM^fft LT. ^-r^^i?)»»OiaJS3&*0-C->-4 
0 0*C<7)®Hf^. «4>T-t O-C— 2 0 0*COffifflrtT-3!>S 

i;xXT-;l^iL^i{i2 0 0'CiaTT'Si-5*>\ --KU-f 5 K 

m(^i:o\,zA 0 oxi-cw^$-^r-r-i..-Ky-7-t??^t 

[0042] *^BJ(c*JV^T{4. Jbj*L/c J; 3 fc±IBg! 

V. 'p't'U\zii\^xmmm.=f-wm:-m< Lt^mx-hh^ 

<oaijK^«< '¥'tmzii\,^xsm^=^■t.tl\iy -ys? 

^M^. ±tz\±y ^y^m.=f-coms.<^m^j:h 
mmMm'^x'm.mm=i-. mmw.=F. itzny-ymm'^ 

[0043] i-r. K5gJS^ , Smm-. ifc{±7 ySI 

^h-}5mi,zr>\^xviPR-th, 
[00 44] c:<0J:p^:fira<'5— fi^htT. «?9i.tf0i 



5:i5*>, 01(a) 

=5f-9-;^^>'P>''i^Ddf^f : O2 =5 0 : 5 0 t Lf>;S! 
SJl^^cOi8jK*<4'SJK<7)rt*ffit0 2atr^-r^. 
T-. lS^;«r;^cOJt*SrHMDSO : =2 : 98i:t 
3tK^ll^<7)iUg*iS46T«v>4''C^SPO 2 b OK-fl^E^* 
M^SrJg^-rS. ftf*t3. HMD SO : O2 = 1 0 0 : 

0 i: LxmskLtzm»>x^m.i-<7imsL<7ySi\\9mm(o 

[0 04 5]ll2{i, C:(7):6-a2:^^K0^tCJEEfflL7t 
m-S5i>. Z(7)mX'ii. fl«fiK^*-'^>^-l.««l*JiS^ 

□ 11 a*^/b{i. mx.imm:^'x<r)itm^iiMDso ■. 

O2 = 5 0 : 5 0i^^;^X*^A$ixTiJO, »Bil 2 

atcr,miz^t^y-^x-rizir)^^fy_-r: ^ trmm 
M^commii^'^m&x' h t f^mm trm^-t h . mz^A- 

y/^-B^Z)5\,^X. :^'xmxai Iht^C^HUDSO ■. 

02 = 2 : 9 8bUcmm>ffxi!;/tmx^ii. ^mizmm 

1 2hte7)mX'<^iSlMI,zX>J^tty'^X-7i,zJ:^^ M 

mm=fm&ti^wit>xm\''^'^'\L^u^m^-th . Lxm^ 

iZ. f-^rW<-Cfc±5V^T. ;tfxmxni 1 c*»<^HM 

DSO:O2=100:0i: L7tiK^;{?X*i#A$iT.. 

12c t(7)^X'<Dtmi>zX O4.t-l.T7Xv 

(00461 >.^-rix<^:6r&(ciJV^T t , ^m!^(.^i)-^^ 

h mt±iz&^mzmmf¥.'i'immi^it^ -tfzm a 

[0047] Ig^;^Xc7)Jt&i®S-f-.5/i*ft-C:6r 
< . ^ti^'ticoJMlz V . ilJpf;iif ;^ S ^ t 

[0048] Zcr):fjmi,zi5\^Xlt. m^-t^mi/^^ifti 

^izi^^'^m^ir^-ttmmy ^ ji'j^b-thzbii^m 
X'h^ti'^. ±^Lfz^^ -/i-^X'h-oxi>m^Ji5L'o^h 

^^*«o-C. Z<7)X o lz^i^<7)mmf:^^iz^^-\tfz 

mLmi}^(:>^j:im^tmm^k Lfz^c^m<r)m.t lx 

3«— 1 9JIT'«>0, »i L<{45«-9®SJSt 
[0049] a^Wtw±ES!-fb^llOM«M 

^M'f. y ymm'=F<r>mei^^$it?>:ijm<r>— 
mims^zTf^-t. m^o^<7)mm^zi5\,^xii. mmt^j: 

aHMDSO;yx$:;<fX^AP2 1 eiisXX/^xmXn 
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2 1c. O2 ;^'X$:7yx^AP2 1 h^^h^m:\^(.zmX 

sv^SB{aT'j>s«ii2 2cizxK>. 9mm<^mmB^m 
t-^. ztLizx^±^LfzXo^j:m^t's^mm(7^\^»mis 

y-ymmT<^^^:m<L. ^^t-mzi^i^xmmfK^t 
w.'irmm^mmmz^^t^ ^tzm^rn^^^ ^ t 

[00 50] mmi^(^±E^i&T'^^^ztiz 

mti^mn^^cot m t$&*2r?#s ^ t i)^mxs> 0 . 
mz. ^E^mm^'^^^itizxri. ikxm:fi'S:i&T^ 

fzm^ (fzm&^wi i m^i- hfzisbizm^^h:ib i)^mx 
[ 0 0 5 2 1 =5riB. zcoxo izmm]irz±imH\:^mm 

<. mti,i^^-/^^xh->x . mx't^mm:ffy^(Dm 

mfm^t^m:^'^tLXli. ^rhyj^h^z^iyyy. ^ 

>':7;u>j-D>'^y, hUxh^pi^^^OQi^^V. Mix 
h^S/'V'^V. { h»Jx;<7:7/U:tn-l , 1, 2. 2- 



;^y;U:ta-l, i, 2, 2 — r b ^ t Kn^T^^yU) 
hU^DOv-^y, ( hUx;<7:7;U:to-l . 1, 2. 

{ MJ'r:<7 7;U>i"n- 1 , 1.2, 2-f-h^tKn>j- 
>^'^^;P:;^nu>'7>. 1, 1. 3. 3-T-h 
^-Xf-;Pi;^i/'n^r-9->. 1, 3. 5. 7-xh^J><^;P 
i/r^DT^h^S/oaj^-t?-^^ 1.1.3, 3-xh^P<f' 
)V-l, S-^JjuV^iyiyi^u^-^y^ ^hy^X {V 
Oj<^J\^->V)1^) iyyy^ "rhy^ys ( ^/^f-y^i^n:^^ 
i^yzyyy. 1, 1. 3. 3-T-h^-f VrotVl^i/'v- 
n^^r^fv^ 1, 1. 3, 3-T'h^-f yrobVl^-l. 
3-i^VnQi;^i^n^H?->^, b^x^yl^i^^y. 1. 
1, 3, 3—rb^xb^r>'l . 3 ->^;><'^;l^s;^S/'n^ 
^y. "rhyfi^^UhV^^^XJi^yy^ T-h^-n-T" 

;UhU;'< h^S^i/'^y. rabVUh "Jxh^i/'v-^y, 

xJi^yy^ n~yu\::)Vzy^^)V9uuyyy^ y j^- 
JUhV^f-JUiy^yy^ y:iiZ:^JUhV^h^i^>'yy. y 

:7xx;Uh U :^noS/^>. ^jiXyUv-^y^ (3 
-:7a:xyWTnb°;^) ani^^y. (3-:7 

xxyUTabVP) i>';><^;U:^ao>'^>'. y j^-}V;<^ 
JUi^yy^ 7jlX;P;^^;U>?j>< b^ixi/'^y, 7xX;W 
^f-yUS/Xh^Jr^-v-^^^. :7xxyU'^-f-yl/i;^^noi/'^ 

:7x::iyp^f'yW:7nn>'^>'. :7xxypx^yUi/:^ 
DUv-^V, :7xXyP>?^-f-/W>'5:;^, 7x::iyU>^'j?(f- 
yUxh^S^i^^v, y jL:^jUi^^^jV'i9uai^yy^ y 
xXy|^>;^xh^ri^i/^>'. :7 xxyi^S/^ nn i/^ :? 
3:.y^i^hV;<^JU->yy^ 3-y ^.y^i^yalL^jUh 
O^uai^yy^ 3-:7xy^>'rnbVU>''^f-y^^7D 
Di^^v. :7xy^>'Mi:^DD>'^>'^ ^y^yuhu 
xha^5:x£/^y^ ^:^^yUMl^an>'^>'. ^^r^^^ 
^jUiyi^xn^^-^y^ ^y9:?^^)V9uu-Jiyyy^ ^y 
9y)Vit'oyx.:=^}VhV?f^^)W^yy^ ^yfy)\^i^vt 
7x— yU^'nbVU-h U ^oov-^v, ^y9y)\,:^uy 
x.:z.;\^yu\^;Ui^^^;U9ux:ti^i^yy^ ^y9y)V:^ 
XJy jiZZ.jUzyj><'f-)U9aui^yy^ n-:t^f-;Uh U>« 
h^i-i^yy. n-:ti^^fUhV:JZh^>'iyyy. n- 

U^UUi/^V. n-;4"i7f-yUS^^y. 
■^aar>^M;^f-y^>'5>'. n-:t^^;W^^;^i^'xh 
^i^v-^y. n-:^:^f-yU^f^yUi/^Dni/5>'s n- 

h^f^'^'^V. 7-7r:;''rx;UMj^an>'^y. 7- 
:ti^'rxy^i/;><f-y^>'^ V. 7 -:t:^7^xyUi/^f'yU:7 
onS/^y, ^^^^^yl/h ^J>-^:^r^f 1, l. 
3. 3. 5. 5. 7. 7-:^^:$^^^y^f'h7i^Odr-^ 
y. :t^^'^f-yU>':^C7'rh^>'O^H?-y, n-^T:;^^ 
'fi^J]^hOs<h^zyi^yy^ n-:t^:^T>';WM;xh 
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=i;UhVi^t3ai^yy^ 3, 3. 4, 4. 5, 5, 6. 
6, 6-y-^7;^:5^0A,ari^;^>>|J;^^^>'^>', 3, 
3, 4, 4, 5. 5, 6, 6, 6 -y-f:7;U:tD^^>^ 

y. s-p^hJ^^v-rahvuhU^haf^i^S/^y. ^ 
s^;<f-;i'hy^^;p>'^y. y:t^^/Uh h^v- 
5>^y. y:t::5^^;UMi:;^oos^^y, ^fyr-f-^^i^h 
u^^h^v-i^^y. ^ yrf^/i-hyxhdri/i^^^^^ ^ 

yy^yUhU^no^'^y^ -f yr^;l^;><^;^i/;>< 

;P>-V'^;l/::?^OD^'^y, 3-b Kn^5/Tntr;PM; 
;^^;l-5^^y. h Ko^i^;p<^;Ph Uj^f-yUv-^y^ 
^i^/l^hU-J^b^^fv-i^^y. -^^>^;um;7;U:^-o>'^ 
y. n-^^i^jUhV:r,h^i^i^yy^ ^^i^JUhV^ 

i^yy^ ^^>^jUSy:!^uni^yy^ ^^1^7x^yU>-'>- 
Ddj^-^-y. yus^'^-^y. i. i, 3. 3, 

5. 5-^^lf;^^;^h 'Ji^n^-y-y. ^^^f^f-yPi/ 
i^yy. ^^-y-p^^/P^-r^^ohUi^n^^fy, 
h^afi^i^V^y. 's.^-if:2:^;P>^i/'a^-9-y. 's^-y-x 
•^;PS/':^nM;>'n^r^;-y^ n -a^^h^-xS^/^MJ 
o^'^y, '^.^^•'f :^ons;^>'a^Hf y, ^^^^^axjiy 
i^yy. n-A,7*f.;^}. ij^nQC^^;^ n-A.:r^;U 
^^-f-zPS^'^^^Qos^^y. 1. 1. 1. 3. 3, 5. 5- 
^^9?f^'r)VV^)yx2i!^^v^ {^-^y^yjVz^xi^ 
yrn.-K^i^) robvuhUxhcSri^i^^y. (3—^ 

r:^:7;U>ru^y7'n;K^>') robVI^h y ^ODix^ 
y. (^r^^T;^7;l^:to- 1 , 1,2, 

n-1. 1. 2, 2-T'b^b KnT^i^;^) Mjr^^on 
>-^y. {^T9'fijy)V:iU-\, 1, 2. 2-T-h 
^bKorv-y^) l^:A^)V9'oui^yy ^ x-^yUhU;^ 
f-yi'^'^y. xf-;^hy> h:^p^s^^>'^ x^/i^hU^:^ 
DoS/'^y, X'^;^^'f-;Uix^^Qnv'9y^ 2-X'f';U 

y. xf-zi^y^f-y^^^uoix^y. xf-;US/::7no>'^ 
y. xf-;ubx ( h U^^f-yPS^D^S/) i^^y. HxV 
/l-hU;< h^^-f/^y. Hx>';UM;xh^>'>'5y, 
HT'i/'/UhU^aDv'^y, Kxi^y^^f^/Uv^xh^fS^ 



^)V9ux2i^yV^ Y'f:^:^'i-)V^y9l^u^^y^ Y 
aiyj\.^^jUi^9\Duiyyy^ 1. 3^i;i^^yr^y 
1. 3->^':7x^;U-l, 1,3. S-r-hys^'f-fUzy 
S/O^-^y. 1, 2~i/':7xX;Uxh^^^;^£/>-^ 

y. 5^'7xx;u>^5yi/:t-;K >^:7x-;u>-^y. s^' 
7x-;u>-V h^^ri^s^^y. s^':7x-;Pp^^;^s^^y. 

S^'^x^yU^f-yU^h^i/v-^y. V7xX;P;>(^;l.^^ 
nnS/^y. >^':7x:=:/W5/:7;U:to>-^y, >'':7xx;^ 
S/xh^i/'S/^y, >'':7xx;^i/:J'noi/'5y, >?7x 
-;U:^nn>'^y. 1, 3-S/:t^^^;UT-h^^f-;P>'' 
v'a:^-9"y> 1. 3-S/-n-:t^^;Uxh^Xb^i^ 
i/i^u^1fy. iy-n-^f^^jUi^^axitzy^yy^ l. 
2-S/;^f-;U-l, 1, 2. 2-7"h^:7xX;p>?^'9 

y. 1, 3.-i/V^yuxh^;>< h^^f^f/s^D^-y-y. 

1, 4 f-yl^Sx'i^Uy^x^y^ S^'^^yU^ h^^i/- 
^'unix^y, i^'^^-f-ypxh^i^ix^y^ i^'^f^yl^i^'^* 
ni^^rS^i^^y. i^Vf-;P>?:7xx;p>'^y^ >?;^^yP 
J^^h^^-S/^y. S/;'^f";Wi/xb:ar>'^'^y. i^j^^JU 
-JC^uui^yy^ (3. 3 ->'';^f';urf-;^ -^/l^ 
^^oDv-^y. -J:?(^h^iy:><^)Vi^uuzyyy^ i^>(V 
Tu\^}V9uui^yy^ 'J^Vy'^)V-J^V^i^i^y 
y. Sz-n-^^v-zl^S/^aoS/^y^ S/xf-yUS^^ 
y. i^'x^;P^^;Pix^>^ >''xf-;PS^':7x::i;Wi^^ 
y. S^xf'/pyxh^i/'S^^y. >?xf-;^i/:^ 00^-9 
y. i/xh^rS^S/^^QD^^y, i;^i^9u^yi-)V-J9 
uui^yy^ -Ji^9u^^i^)Vi^i^uui^yy^ 1, 3 
--J9x:iu^Vyy3:.:=^)Vi^iy'U^'^y^ 1, 3-v^^' 
nnxh^><^;Ui^Vn^-^y. i/^nn-r 
'Ji^yy. 1. 7-S/:^an:t^^';^^;^7^h^>^'n^ 
-^fy. (i^'^onp<^;U) h^J;<^)Vi^yy^ (i^i^a 
u:?(^jU) hVi^uui^yy^ (i^^^au:<i-jU) 
jV-Ji^u^ai^yy^ {i^9rtu^i-;U) l^;<^)V9ua 

y. 1, 2-i^:?aax^;Uh»J:^an>-^y. 1. i 
-S;^:^no-3. 3 1 , 3->-'i^^y^' 

>''-t-:/-f-;w>'5y. i^-t-y^ji^^^jw>y 

y. i^-t-f^)V^^)V9)::txJlyyy^ l^-t-f^ 

)Vzy9^xmyy:y^ i^- 1 -y^jVi^nuyyy^ 

y-J)V-J;<^)Viyyy^ -J^y-Ju^i^l^i/ uui^y 
y. n-T^i^/l^hUxh^ifi^i^^y. n-'ri^)Vh^)9 
UUzyyy^ n-y^i^)U:^^)]^i^:9xi\Diyyy^ n-T 
i^/Uiyj^^/l^^utai^yy^ y^:^ j^^jWrh y i^u^^ 
y. S/^^oMl^^^f^Uyi^'^f-y^Sx^y. ^'^'dM;;^^ 
f-l/yS/^DDS^^y, i^^^^nxh^^f-uys^;*^^;!^ 
i^^y. v'^n7^b^^f-ixy£/:^no>'^y, S^i^n 
^y^JUhVs^h^i^iyyy^ i^i^u^y^jUhV^u 
o£x^y, >'^'a^y:?;><^l^yi;?p<f^;U>^5y, i^:^ 
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:<V^zyl^yy. ly9u^^l^)Viyy.^)V9uui^y 

hUxh^i/'v'^y, 3-^^nDrnf;Uh iJ^ooS/- 
yy. 3-9\:2nyn}^;Uy ji^Ji^-J9a^zyyy^ 3 
''9vtaTu\^fl'^^jUi^:;<h^i^i^yy^ 3-9uu 
Tx:3\^))^?^^)WJ9uui^yy^ 3 -^^ nnTneyUv^ 
y^^)\^;<V^i^i^yy^ 3 -:7onTn b;Uv^f-;U^ 
uui^yy^ 3-9'OUTu\::)WJzr^)V?f^'f')Vi^y 
y. p-9uuy ^'f')Vi^yy^ 9uuyx. 

JUhO;<^JUiyyy^ 9u}:3:?c-f-;UhV;<h^i^i^y 
y^ ^no;^f-;Wb Uoihaf i^S/^V^ ^nu^f>;Ph 
U^ooi^^y. (p-:^nQ;><f-yU) yjL^JVhO:< 

uu?(^jU:<^jU-J^ Vy^a7\t:^i^iyyy^ 9uu:<^ 
)V:^^)WJ:s^V^i^i^yy^ ^uuy^^iVsA'TfV'J^u 
ulyyy^ 9vi\ij<^)Ui^j(^)l.i^yy^ 9uu:?^^}V 

u:!\^^zy^^yy^ 9 uu:><^}V-J:<^}VJ:.h^>'i^y 
y^ 9x:tXJj^^)Ui^;<^jU9TOai^yy^ 9UU?(^^)V 
^^;Ubx ( hU^^/US/n^i/) v-^y, 2-^uq 

yy. 4-9^uy^jui^^^)U9u\jyyy^ t-y 

^)Vh^J9uuiyyy^ n-y^jUhV 9xJUi^yy^ 
t-y'^jvy x.:=^)WJ9uui^yy^ p- {t-yr^ 
)V) y jLy{-'f~)VV^)9uui^yy^ p- (t-7'^;p) 
y a^:^-^)Vi^y^i')V9^ui^yy^ t-yr^)V><^)WJ 
9uui^yy^ n-yr^}Vy^^)V-J9uuiyyy^ t- 
y'i')Viyy j,-)V:<V^i^iyyy^ t-^^^Ui^y 
)V9uuyyy^ t~y'^)Ui^^^;U9anzyyy^ n 

y^^-U/U) 1, 4-^^ ( hU;<-5«;P>'y;l,) 

1, 2-b'X xr5^y. 1. 3- 

b'X ( h iJ;<'^;PS/n^>') 1, 3 -i^';<^;U>?>-a^ 
^fy. bX ( h»J^ h^^S^i/U;^) ^^^y^ \lx ( h 
iJxh^i^i/'JJ/U) ;t:^^^>'. 1, 9-b'x(h^jxh 
^i^i/'U;^) /-^y. b'x ( h>jxhars^s^ij/p) j^r^^ 
y. 1. 3-b'X ( h!;^'aD£^U;W) royN-y, b'X 



(hU^onSxti/U) jj-^^^y, 1. 9-b'::^ ( m;:?^ 
uai^oju) y-i-y^ 1, 2-\z:x {hV9^uy^j 

i^yy^ b'x (;<f-;Ui^'t5^nn>'»J;U) r^y. l. 4 
-b'x ^y^y^ 1. 3-b';:^ (S/ 

9uu^^)V) 'rVyy^'f')V-Jl^u^'^y^ bX(^o 

-f-^l^vUvW) x:^y, 1, 2-b';^. (:;^ODi/;>(-f-;us^ 
U/l/):t^^y. 1. 2-b'X (^nn5/;>^f-;l.£/U 

i^h^)?^^}Vi^yy^ ^yi^)Vi^A^}W^yy^ <yi; 
)i^'J:<^)V9uuiyyy^ 3-r $y7°nbVl'h'Jxh 
^i^i^yy^\:::z,)VV^)^V^zyi^yy^ hU;^(hU 
;'<f-;us/li;P) i/7>. h ( h 'Jp<^;Uv'Q:3pC^) 
'^n^i^i^9^u><yy^ hUX ( hU;><'f-;W>'Odr 

hUX (hUx;i^7;U^n"l, 1. 2. 2-^h 
7bKD;i-i7'^;U') i^><f-;^S/adE^x>? DUv-^y. h 
U-n-^'oeyU^nni/^y, b U - n -^'nbVUi/- 
hU;:^ ( 2-^noxhdri/) i^^y, MJ7x 
xyUv-^y^ h U 7x::::;U7yP'^o>'^y, hU^x:::^ 
;Uxhdf^'i^^>'. h y^xxyUi^nnS/^y. M;^ 

^^^/u^-^y. h U;<f•;^>'D/^'^U7;^^oT-b7^- 
h. MJ^-f-;Pi/y;WN*— 7;l^:to - 1 -7':5'y>^;P7 
hV:<^JU9nni^yy^ hV^ Vy'u:i^^ 
z^iyyy, hV ^ Vy'a\i'jU9t3Myyy^ hV-n- 
^^i^JUi^yy^ (3. 3. 3-h'JyjU:;^x:3y'u\L' 
)V) :^^)V-J9uui^yy^ (3. 3, 3 - h U 7;U>i- 
uy*u\^)V) -J;<^)V9uui^yy^ Y^)y )V::^u:;^^ 
;P h U P< 7 >- . b »J 7 h y X^;^S^ 
yy^ hyxf-;Ui^^y— h 'J;><f^;Ux h:3>rS/i^7 
y. S-rSyrnbVUhU^Ch^afS^Sx^y^Sr^tfS 

[0054] *T't. T*h7^ h^>-i^7>. 'rh7X 
V^i^i^yy^ ^^^/Pb'J^b^ixi/^y, i^'^f^/Ui;^ 

'^;^i/7>'. ^^^t^^f-yus/v-o^-ty, h!;xf-;U;)< 
h^S/v-^V. h yx^;Uxb:ar>'>^7y. S^'xf-yl^y 
xh^S/'i^^y. hUxf-zW-i^^y, hUxh^i^v-^ 
y. 1. 1, 3, 3-7^h7^f-;l'>-'£/n^-9-y. 1. 
3. 5. 7-'7^h7^^;U>'^n7^h^xn^"9->'. x 
hy'fi^)i^V^)9uui^yy^ fVy-n-yV^i^i^ 
yy. n-rob'yUh h=^i/>'^y, 7*nbVUh»J 
JuV^i^zyyy^ n-7'nbVl-h y ^Do^-^y^ 7*0 
bV^;<'^;^>'':?'nn>'^y, 7xx;Uh 
y. 7xX;UM;^ h:5rS^>'7>^s 7xX;PhUxh^ 
S>>-7y. 7xx;^h ij^oni^^y, 7xX;U;p<^;l. 
'J:<h^i^i^yy. 7xX;P;><^;UixXhaf i^i^^y^ 
7xX/U^-^;l^S;fi7oni/9y, 7xX;U>?^f-;^i^5 
y. 7xX;U>?p<^;U^na>'7 V. 7xy^r>'hir:7 
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^i^i^yy. n-:t^^xi^;Ph'Ji5'Qn£/^>. n- 

y. vy^fi'hO:<h^iy'>yy^ -i vy^;UhV:r. 

"o'^yy^ ^^^A^)\^i^9x2h^)i^u^^y^ n-^ 
^•*f-fi^/i^hOi'aui^7y^ ^^^-y-^'Doi^s^o^H?" 

ji^'J'^uni^yy. x.^)\^h^)y^h^i^=yyy^ JU^fV 
i^y 3.—>V'JJiY^i^~^yy, i/^7x— yl'^^OU 

y^ 1, 2-i''^'DDX^;UMJ^nDs^5V, n— r 

y. v^:^pf^)Vy-Vyi^X3^^y^ 5/;? D^df 

yy. B-^'Dorot/uhU^ 3-^' 

i'i^^V'. 3-:?'aoratr/P^^;l's^^'nni^9>, 
3-^'oa7'otVU>'';><^;P;< h4rv-i^7>, ;7oo;>c 

^'no^f-;Pi^;><^;P^ao>-7y, 2-:J'aox^;l' 
M»^'DQ>'7>'. 2-^oaxf-;P^^yl^>7^'oo^^ 

/Pi^odfi^) ^^^/Pi^^y, 1, 2-t';?. ( h'J;<-^;P 
i/-o4f i^) XrJ':^, 1. 3-b'X ( M;;«<^;Pi^o^r 

>-) 1. 3-i^'^^;i'i^'i^Q^-9->'. 1. 2-b-;;?. 

xh:^f>'>'7>'. 3-r5>'rafyUhU^h^i^i'7 

i^Q^£/) i/'^V, h'JX ( 2-:J'aoxh^i^) i^v 
MJ7xr:;U>'7>'. hV^^A'>'VJVhV7JU:t 
DT-b-r-h, h'J^^;uxh:^f>'>'7>', 



[00 5 51 ^tcL^ ^^BfltCfflV^/bil^SSSil^Sr^tf 
iiX}::\jr:\t^ O. Ksg, CO, COz^Jr^tfS 

10 0 5 6] (MJ¥) 2|s:^H3tC±5V^T{i. iieS-ft:^ 
Jl<!OKil*«l 5nm~-l OOOnm. i^tCSOnm— 4 

0 0 n m-CS,^ 3&*iff S ^. iKK-ftJiSMfiOU? 

[0057] (tio*-!*) *^Hglc*ii^T{i, iieS-fL 
(:*J»-^T. 6 0* JiLh. tfTtSO- Ja_h. iWtclOO 

[00581 c: c:t\ c:<o^k^:^o^al!^c7)^ffl^j£^i. 
[0059] ( ^com ) *^BHicfcv%T{i, ±SSM^ 

ymm(^m7i<.it(7)m^:im lt t i v ^. mtmm^zmyH 
^.cvDmi>zx*)m^^tifz^EMmitm^i'mm 

h^>'>'yy^:^^:!^7'i^/Uh0^^ui^yym(O^ 

i^yy^mm lx i ^mmM^ir-m^m^-t^ :it iz 

[0060] B. mt 

mz^ :^^B^cr>mmy ^ fUJ^im&•ti>mtl>z^o\.^xm, 

[0061] *»Hj<7)fl|JS7 -f ;UAfc:tj<tsa«a. * 

«j^-r c t is^x'tf ?>timxhtnmi>zfm.^tih hco 
[0062] mmjizii. 
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(APO) , 

• ^^)s.^Uy^\yy-S'\y'-h (PET) . 

^2. b—ty^\^~h (PEN) ^3irUxX7^;PiR 

T 5 ( P A ) ffili, J \^-)Vr)Vzi~)V ( p V 
A) X^U'y-h'ri/PT/Pn-yl'J^a-^ (EV 

OH) ^co*'';b'::i;Pr;l/3-;l'iReSfl§. 

• jJtU'f S h' (P I) ffili. 

• ;rK>jx-7^yM 5 H ( PE I ) mm. 
■ ;K'J-9-yl-*y (PS) msg, 

• u x-x/p-^yu* y ( P E s ) ffiH , 

• y X— r/Px-x^P^r h y ( P E E K ) »B§. 

(PC) ffili, 

• ^-KU t'^;U7>7- h ( P V B ) ^|§. 

•;if;r';^-h (par) mm. 

• x-^i^y-H^ yfkxf-w-yiyi-^^tc (ETFE) , 

^^-y^tiS-fLx^L-y (PFA) , E37-y-ft:X^^y- 
/N— 7;W:tar;U=3f;l'b':z>Px— f;Ui^a-^fjc ( FE 

p) . ^•/-fbt'xijT'y (pvDF) . y-/^y^=.)V 
(PVF) , yN'—7;i'3j-Dxf-ixv->'\'— 7007*0 1: 
U>'-/'N-7Dob'::i;l^x— r/l'-itg^^ (EPA) 

[00 63] ^/i. ±lB{-^(f/c«BiWK::t>. =7=J:fj 

*)-^j:hmmmm^^. is^rc h-rt-^fc f-si- 

Xx/PT:^";^— ;KUx-7"yUTi? h*cO:t 
[0064] iietc^tf /cffiflg^^fflV^/c^^BJt^tJtt 

^Th^zbfjmt t< . z(7)^-^^mwy ^jujxZ'h 
[0065] :^%mtzm>'^hixs,mmii. mk^jitmco- 

rr-fizX'^mLiiitXM.n-thZtlzJ:*). §^®Wt3 



|SlB#i:filiM<*=5ri:'Oi^»£0:^S6l;J;'9. SW^OsSEix (fi 

zcr>^<Dmwi^mii. m^<7)!WMt^hmmi,z-^ij-\t 
xmsMiR-thztx^hi}'. mmiji^ii^x/mmfjj^ 
iZ'^ix^'ti2'-i omt^ntL^K 

[0066] m^li. ci-fumzm^±ift>titz^KSh 
;l.A<offl^t:J: 'oXm^j:i><7)X'-mzl,mMX'^^j:\,-^ 

-m!^^j:^mtm'^^^'y>--i^mmm<nm^tLx 

3—1 88/iin3&ii<fSLV>. 

[00 67] tJt. ^%mizm\<^i^ix^mni. 'pmm 
i:mmthmzau-)-!m. :k^im. Tyx^^m. 

[0068] c . mm y -f 
^fUJxX'hh. 

[0069] *56BBtct>v^T{i. z<r>mmy -< )VM.<rm. 

nm&mf^ 2cc/in2/day KXfxh 0 . ismmM 

ymt)^2 g/m2 /d ayOTT'S)-S.C: t*^i!f^ tV^. 

[ 0 0 7 0 ] i .IT', ^^mi,z}i\f^mmmi^mi±. m 
m:^'xm^mm^^m. (MocoNtti^. ox-tra 

N 2/2 0) Srffll,^, 2 3°C. 9 0%Rh<^^^X'm 

^J1S^« (MOCONltg, PERMATRAN-W 
3/3 1 ) SrfflV\ 37. 8'C. 10 0%Rh<0^ff 
X-m^ttziiCOX'ht , 

( 0 0 7 1 ] ^i3, *^Hj{i, ±ieiljfem«(ci®^$ix 

[0072] 

[^f!l) mTizmmm^yriLX . ^^m^^ t:>izMi^ 

mizmm-t^. 

[0073] (mm) m-itmms^ ^ , mMm-^mmmm. 

RJS^+W<- (RJED«) 1*1^1. ox 1 0-«PaJUT 
^t'K^tcL^v:. »:^^T', M^Xf^ 5-^135^ +yyN'-p«5 



ti. 

[00 74 1 EgMl3]^S^T'{±, 
;^Srl OPa. Rm^-!->J-i-fHizmXLtz. ryx-? 

mm^mizii 1 3 . 5 6mh z<7)^mmt:m\''^ 

^^mzm^-^-t. i}^h 0 1 0 p a ^am-r^ 
X 0 \,zim^x i ii^wtc^A Ltz. 200 w<Dm:fjx' 

IPa, S?3R^ff^9PaT'5^^ffi^Lfc. -?-<7)m, 

«:i^SS-Mii'-$-<t^r3&«^,. >'y^-^£E5- 1 0 P 

a{cfig-^/::ii-C'. fi^l^ft^tf^. fi*^W^r4i-JE«. 

[ 0 0 7 5 ] r h y^^)U>'^y-i^l±m'J'-iiXX/mta 
( BS^kl-r •& i: ^ iOilOff :^ ^-ft; ) <7)M «(4 . 2 P a / 

minx'hh, &m^. mumm^ii i o o-cmTT 

[00 76] (xpsfcisipfli) ustefiaiT^^M-fl^ 

^IKfcfcV^Tli, Me^Sifi^T-iO^ (C) ^ai» 
ti, SiS-100fc-rSi:200-Cit5o7t. — :6r, ^'C'SBT-ct)^ 
^^ajJ|{±«4fibRB^«00 . 1 a t o m%t:JTX'h-ofz. 

t(^!si(7)^tkiiimiism^mi)-(>'p^untx'ii. a 
i!Wfc?^-t. ^mmm-^^c^Tmtx'iimmmiz 
muLfz. ^izmLxii. ^(^mmi^Lfz. mm 
(^mtamti. 'pm^m mn>'0:^m) x-ii. s i $• 

1 OOhf Stl«;20 0T-S>o7t. 
[0077] ^fc, XPStCiS^«{4, MgKatt 
ffl. 1 5kV. 2 0inA (3 00W) . Ar* -(yt^X 

S220 i XL (ESCALABttS) ^ffiV^Taj^^ 

[0078] ( o TRjffl^) m^:^xmi&mi^mm. 

(MOCONtt^, OX-TRAN 2/20) 

v\ 23x:. 9 0%RYi<r>^wx'm^Ltzt^^.mm 
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y r;K7)gr^Sjg^4 O. 8cc/m2/day 

PERMATRAN-W 3/3 1 ) $rfflV\ 3 
7. S-C. 1 0 0%Rh<0^f^T1ffl^U^f:^^, mm 
m<r>^>y)V(r)7mSSc^mtO . 9 g/mz /day 

[00791 

^M^<7)jaKtc*t LT {£< ^1. J: a ixT V C: 

t^r-s.. ±sSMimmm<r>mtmoff^mmizt5if 

^^l:#A-rsC:i:t,Hrtgi:^rO. d^i-tcJ: 

[HI 1 *flHjtj3(t^K-fb^ll<7)JgfiK:fr&o-H?!lS: 
[02 1 *f|Hjict}{tSS!-(t^«<^Jg«*&<Ofl!j<OM 

i^-tmjsi&mx'h^, 

1- mt 

2- e&-fi^%M 

1 1 •;<fX^AP 

1 2-mM 

2 1- ^xmxo 

22- mM 
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35-f- 



F^'-A{##) 4F100 AA20B AA20C AA36B AA36C 
AKOIA BA02 BA03 BA06 
BAIOB BAIOC BA44B BA44C 
EH66 GB15 JA20 JB06 JD02 
JD03 JD04 JLll JM02B 
JM02C 

4K030 BA44 CA07 CA12 JAOl LAOl 



